Background: Children with disabilities are widely believed to be less likely to attend school or access health care, and more vulnerable to poverty. There is currently little large-scale or internationally comparable evidence to support these claims. The aim of this study was to investigate the impact of disability on the lives of children sponsored by Plan International across 30 countries.
Introduction
The World Report on Disability -published in 2011 by the World Bank and WHO -estimates that there are more than one billion people globally living with disabilities [1] . This includes approximately 93 million children aged 0-14 years living with ''moderate or severe disability'' (5?1%) of whom 13 million (0?7%) experience severe difficulties. Others have put this figure even higher -with UNICEF estimating that there were 150 million children with disabilities globally in 2005 [2] . Both groups agree that childhood disability is most common in low and middle income countries [1, 2] . However, there are few underlying data supporting these figures. The 2013 UNICEF State of the World's Children Report which focussed on childhood disability noted the ''global estimates are essentially speculative'', and we are still reliant on out-dated estimates [3] .
The few data that exist show that children with disabilities face barriers to participation in many activities [1] . Children with disabilities are less likely to start school, have lower rates of school attendance and lower transition rates to higher levels of education. The gap in school attendance associated with disability observed at the primary level widens further at the secondary level [4] . Furthermore, the overall quality of the educational experiences of disabled children is often inadequate where they do attend school [5] . Children with disabilities may also have poorer access to health services [6] , while experiencing higher health care needs [7] [8] [9] . Overall, there is a perceived lack of inclusion children with disabilities in the development agenda [3] .
These exclusions are contrary to the spirit of two key conventions relevant to children with disabilities: the UN Convention on the Rights of the Child [10] , and the UN Convention on the Rights of Persons with Disabilities [11] . Countries that have ratified these conventions, which include almost all countries in the world, are responsible for including children with disabilities in key areas (e.g. education). Reliable data are needed on the prevalence and impact of childhood disability in order to develop these inclusive services. There have been efforts to collect these data, but these studies are often too small to make robust inferences, measure disability inconsistently, and do not assess participation comprehensively. One example of a large and internationally comparable study is within the context of the UNICEF Multiple Indicator Cluster Survey which screened children across 18 countries [8, 12] . While providing valuable data on disability, these surveys included only children 2-9 years and did not comprehensively assess the implications for service delivery. There is therefore an urgent need for more large-scale studies about childhood disability.
Plan International is one of the oldest and largest children's rights and development organisations in the world, working in 50 low and middle income countries. Plan collects data annually on the more than 1?4 million children in their sponsorship programme, including on disability, and therefore provides an excellent opportunity to fill some of our knowledge gaps about childhood disability. The aim of this study was to investigate the impact of disability on the lives of children sponsored by Plan International across 30 countries.
Methods

Ethical approval
Oral consent is sought from the parent/guardian and signed for by the interviewer. Written consent is not sought as many of the participants are illiterate. Oral consent is documented by the interviewer who signs the statement ''I confirm that I discussed these issues with the family and they willingly agreed to them''. Ethical approval for the study was granted by the London School of Hygiene & Tropical Medicine. Data are anonymised, and do not include names or location data. This consent procedure was approved by the ethics committees.
Study participants
Participants in the Plan International Sponsorship Programme include children aged 0-18 across 49 countries. Historically there have been varied reasons for children entering into Plan's sponsorship programme, but in recent years this is based on criteria for poverty and development. Only one child is sponsored per family and the sponsored child must live with his/her parent(s) or guardian. The sponsorship programme focuses on a specific region or district in each country and the areas of work are defined locally.
Data collection
The sponsorship interview takes place approximately once per year (varying from twice per year to once in 18 months), so that the information can be used to update the sponsor on the child's status. The sponsorship data are collected in the local language through Plan interviewers using paper questionnaires. The interview takes place with the caretaker of the sponsored child, usually the mother.
The same questionnaire is used in each country. It covers the following areas: age, sex, birth registration, health, education, type of house and assets, and water and sanitation facilities. Since 2011 the caregiver is asked ''Does the sponsored child have an impairment/a medical condition that can lead to disability?''. If the answer is ''yes'' then the respondent is asked about the type and duration of impairment.
The interviewers are trained in data collection methods and provided with standard guidelines. The training consists of explaining consent and the questionnaire and practical training. The interviewers are supervised by local Plan sponsorship managers.
Data entry
Data are entered into a purpose-built database. Each child is assigned a unique sponsorship number, which ensures the anonymity of the child and his/her family. The database holds data starting from 2008, however for the current analyses only the sponsored children interviewed in 2012 data were included since these include the disability assessment.
Data analysis
Data analyses were restricted to the 30 countries that included at least 100 children with self-reported disabilities within the sponsorship programme. Descriptive analyses were undertaken to estimate and describe the age and sex of the cohort, the proportion of children with a reported disability, and the proportion of each type of disability. Principal component analysis was used to compute a poverty score for each country, based upon economic proxy variables (family assets and housing characteristics) [13] .
The following variables were analysed for an association with disability status for each country: sex, school attendance, school level, serious illness in the last 12 months, water and sanitation, and poverty score. Univariable analysis was performed by crosstabulating each variable against disability status and calculating unadjusted odds ratios of association. Age was considered an apriori confounder of any observed associations, and stratification by sex was performed to investigate whether there were clear differences in the relationship between disability and each variable for boys compared with girls. A simple multivariable analysis was then conducted for each country, comparing children with disabilities to those without with respect to each variable, while adjusting for age (continuous variable) and sex where appropriate. Analyses were restricted to children aged 0-17, given the small number of young people aged 18 years and above in the sponsorship programme. The analysis for the education variables were restricted to children aged five years and above.
All analyses were performed using STATA (version 13?1).
Results
The analyses include 907,734 children aged 0-17 across 30 countries ( Table 1 ). The number of children per country ranged from 6,443 in Rwanda to 65,360 in India. The average age was usually between 9 and 10 years. Girls made up the largest proportion of participants within each country.
The dataset included 8,900 children with self-reported disabilities across the 30 countries ( Table 2 ). The prevalence of disability was 0?98% (0?96-1?00%) overall, ranging from a low of 0?4% in Benin, Kenya and Tanzania, to a high of 3?3% in Rwanda. There was evidence that the prevalence of disability was higher in boys than girls in 22 of the 30 countries assessed -generally in the range of 1?3-1?4 fold higher. In the remaining 8 countries prevalence was similar between boys and girls. The dominant types of impairment were physical, vision and communication impairment (Table S1 ). Hearing impairment was relatively rare, while learning impairment was more common in Latin American countries than in African or Asian countries.
Age adjusted analysis showed that there were no substantial differences in the associations when comparing boys and girls within each country and so the unstratified multivariable results were presented.
Almost all children aged 5 and above without disabilities sponsored by Plan were attending formal education. In contrast, among children with disabilities generally 30-40% were not attending school, but this ranged from 17% in Zimbabwe to 78% in Guinea. As a result, there was strong evidence from the ageadjusted analyses that children with disabilities were much less likely to attend formal education in comparison to children without disabilities in each of the 30 countries (Table 3) . For seven countries the OR was below 5, for nine countries it was 5-10, for eight it was 11-20 and for six the OR was over 20. In the majority of countries, the most frequent reason for not attending school was reported as ''having an impairment'' among children with disabilities, and being ''too young'' for the children without disabilities (Table S2) .
Stratifying the relationship between disability and school attendance by impairment type revealed important patterns (Table 4 ). In comparison to children without disabilities, children with learning or communication impairments were consistently among the least likely to attend school, particularly in Africa. In many countries children with physical impairments were similarly excluded from education, while in other countries this pattern was less apparent. Children with vision or hearing impairment were generally the most likely to attend school among children with disabilities. Among children attending school, those with disabilities were more likely to be at nursery or primary level, rather than secondary or above, in comparison to children without disabilities (Table 5 ). This meant that the children with disabilities were at a lower level of schooling for their age compared to children without disabilities. This pattern was generally less apparent within African countries, as opposed to countries from Latin America or Asia.
There was evidence that children with disabilities were more likely to report experiencing a serious illness in the last 12 months in comparison to children without disabilities, in 29 of the countries (not Niger) ( Table 6 ). For 16 countries, the OR was below 5, for 10 countries it was between 5 and 10, and for 3 countries the OR was above 10. The types of illness included those that were impairment related (e.g. eye problems) as well as general illnesses (e.g. malaria, acute respiratory infection). Malnutrition was relatively rare, yet there was good evidence for an association with disability in Brazil, Colombia, Ecuador, Guatemala, Honduras, India, Indonesia, and Vietnam. The vast majority of children (generally .97%) sought treatment when ill, and so it was not possible to assess the relationship between treatment uptake and disability for most countries. However, disability was For most of the countries there was no association between being in the poorest quartile of poverty and disability (Table S3 ). For some countries there was evidence of a positive association (e.g. Paraguay, Peru, Egypt) but for the majority this relationship was inverse indicating a protective effect of poverty on disability (e.g. Ecuador, Benin, Uganda, India, Philippines).
Discussion
This large data analysis conducted across 30 countries found that children with disabilities included within Plan International's sponsorship programme were far less likely to attend school than children without disabilities. When they did attend school their level of schooling was below that of their same aged peers. The exclusion from schooling varied by impairment type so that children with learning or communication impairments were least likely to attend school, while those with hearing or visual impairments generally fared better. Children with disabilities were also much more likely to report having a serious illness in the last 12 months. In terms of socio-demographic differences, boys were more likely to be classed as having a disability, but there was no clear relationship between disability and poverty in this population.
The exclusion of children with disabilities from schooling reported in our study is consistent with findings from others across the globe [4, 8, 14, 15] , including the World Health Surveys [1] . While the World Health Surveys reported that children with physical impairment generally fared better than those with intellectual or sensory impairments, we did not observe this pattern [1] . Exclusion from education has an immediate impact on a child in terms of exclusion from social participation, reduced personal well-being and welfare, and likely dependence on a family member for care during school hours [16] . The long-term impact may be even more profound. In Bangladesh, the cost of foregone income from lack of schooling and employment of people with disabilities and their caregivers is estimated at US$1?2 billion annually, or 1?7% of Gross Domestic Product [17] . The impact may also span across generations, as a study in Vietnam showed that children are less likely to go to school if they have a parent with a disability [15] .
These analyses showed a strong relationship between disability and serious illness. Intriguingly, a link was demonstrated between disability and malnutrition in some countries, although the numbers were small. Other studies have suggested that children with disabilities are vulnerable to malnutrition [7, 18] , although a large study by UNICEF including nearly 200,000 children across 15 studies showed that disability was linked to nutritional deficiency in eight of the countries, but not in the remainder [8] . The vast majority of children attended for treatment when ill, and so there were insufficient numbers to assess the impact of disability on access to health care. Other studies have demonstrated the existence of barriers to uptake of health and rehabilitation services by children with disabilities in low income settings [6, 19, 20] . This discrepancy may have arisen because illness was defined as ''serious'' in this study, while other studies may have included any illnesses.
A link between poverty and childhood disability could arise as a result of the direct costs (e.g. health/rehabilitation costs) or indirect costs (e.g. foregone parental earnings). We did not demonstrate a relationship between disability and poverty in this study. A large review found that the relationship between childhood disability and socio-economic circumstances was ''inconsistent and inconclusive'' across 24 primary studies from low and middle income countries [21] . Others report that poverty remains a major problem in safeguarding the wellbeing of children with disabilities: with up to 88% of caregivers unable to meet the basic needs of their children with disabilities [21] . The link between poverty and disability may not have been apparent in this study because the children were all in a sponsorship programme, and therefore were all poor, or because the sponsorship programme itself may have alleviated the impact of disability on poverty.
The higher prevalence of disability in boys as compared to girls was a consistent finding across the countries. This finding tallies with the higher child mortality rate observed among boys in most parts of the world (excepting India and China) [22] , and the higher proportion of boys identified with disabilities in the UNICEF survey [8] . Support for the key findings of the study is given by the important methodological strengths in the design. The analyses were conducted in a very large data set, which included internationally comparable data across 30 countries. Multiple domains of inclusion were assessed with respect to impact of disability, such as education, health, and poverty. We therefore believe that this study makes an original and high quality scientific contribution, particularly in contrast to many of the previously conducted studies on childhood disability which are often small in scale, do not assess impact as broadly, and do not allow international comparisons to be made.
In terms of limitations, Plan's sponsorship programmes are located in economically disadvantaged areas and sponsored children and their families are amongst the poorest or most marginalised within their communities. Consequently, the children in the analyses are not representative of the general population in the country and so it is not possible to make general inferences. This should not, however, compromise the internal validity of the findings. In addition, the prevalence of disability was relatively low among sponsored children in comparison to general estimates from the World Report on Disability [1] , potentially because of the relatively restrictive way disability was measured leading to underreporting as the parent/guardian may not identify the child as having a disability. Only one type of impairment could be reported per child and there was no clinical validation of self-report. There Table 4 . Age and sex-adjusted odds ratio (95% Confidence Interval) for the association between disability and formal education attendance among Plan's sponsored children aged 5 years and above: comparator children without disabilities. were missing data for key variables so that these could not be assessed, including birth registration, vaccination coverage and duration of disability. The variation in prevalence and type of disability by country implies that the interpretation of the disability question or the selection of children with disabilities into the programme varied, and we therefore did not believe that it was appropriate to conduct multi-level analyses. The impact of childhood disability often extends into adulthood as well as to other household members, and this was not assessed in the current study. However, the sponsorship database can be used in the future to track the life course of children with disabilities longitudinally and further household level research could fill these research gaps.
A central implication of our findings is for the need for renewed focus on the inclusion of children with disabilities in education, as this research highlights their low levels of participation. This finding has also been reported in previous studies [1, 4, 8, 14, 15] , as well as a recent monitoring report of the Convention on the Rights of the Child [23] . The Millennium Development Goal of Universal Primary Education can only be achieved with this focus, and this is likely also to be the case for future Sustainable Development Goals on education. Furthermore, countries that are signatories of the UN Convention on the Rights of the Child or the UN Convention on the Rights of Persons with Disabilities cannot fulfil their responsibilities without inclusion of children with disabilities in education, as well as the necessity of addressing their right to health care.
A twin-track approach is widely advocated for promoting inclusion of children with disabilities -whether with respect to education, health care, or in other areas. This approach involves a focus on improving inclusion of children with disabilities in mainstream services as well as making specialist services available when needed. However, the evidence base on what works is currently very poor and needs to be strengthened substantially in order to identify scalable interventions [24, 25] , -a recent review found only six intervention studies for children with disabilities in low and middle income countries [25] . Careful thought needs to be put into development and provision of interventions as these often requires engagement with many sectors. In addition, there are often family level impacts of childhood disability, which need to be considered when developing interventions [25] . With respect to inclusion in education, activities to promote inclusion may focus on strengthening the capacity of the education system to meet the needs of children with disabilities, as well as providing specialist services or support (e.g. Braille reading) for children with particular needs. Qualitative studies have identified strategies that seem to be effective in improving participation of children with disabilities in education [26] , but more evidence is needed [24, 25] . Research is also needed to understand the barriers to uptake of education and the widespread exclusionary practices facing children with disabilities [26, 27] in order to identify strategies to overcome these barriers which may be setting specific. This study has identified a number of countries with very large disparities between children with and without disabilities that could provide useful information quite rapidly. Furthermore, there needs to be more research into understanding what the serious illnesses are which are more frequently experienced by children with disabilities to be able to better meet their health needs. Malnutrition showed a relationship with disability in some of the countries, which needs to be confirmed through an assessment of stunting and wasting among the sponsored children and may suggest the need for nutrition or feeding support programmes.
This study demonstrated that the Plan sponsorship dataset could be used for research purposes, which could be used to encourage other non-governmental organisations and agencies to use their available data for similar purposes.
In conclusion, children with disabilities in the Plan sponsorship programme are not fulfilling their educational potential, which is likely to have a long-term deleterious impact on their lives. These children also face the further challenge or greater vulnerability to serious illnesses. Mainstream development organizations need to focus on the inclusion of children with disabilities in order to meet their overall goals. 
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